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1、不同离岸距离（0 m，100 m，200 m）的秋茄（Kandelia obovata）茎水
δ18O 值之间没有显著差异，都利用较大比例的地下水和雨水，只利用一小部分
的海水。而离岸 0 m 和 100 m 的桐花树（Aegiceras corniculatum）茎水δ18O 值之
间没有显著差异，但都显著高于离岸 200 m 的桐花树茎水δ18O 值。同一离岸距
离的秋茄和桐花树茎水的δ18O 值，除离岸 100 m 处桐花树显著高于秋茄外，其








































4、在从 3 月份到 9 月份的季节变化中，外来植物互花米草和马缨丹都提高
了对地下水的利用比例（达到完全利用地下水），降低对海水的利用比例；而本
地盐沼植物短叶茳芏也提高了对地下水的利用比例，降低对海水的利用比例，本
地陆生植物许树则从完全利用地下水变化到利用 94.5%的地下水。无论是 3 月份
















丹，表明本地种的水分利用效率比外来种高。从 3 月份到 9 月份的季节变化中，
不同红树植物的水分来源及其利用比例有很大的差异，其中本地红树植物秋茄提
高了对地下水的利用比例并降低海水的利用比例，从利用 49%地下水、20%海水















5、从 3 月到 9 月份的季节变化中，盐沼植物无论是外来种互花米草还是本
地种双穗雀稗、芦苇都提高了对地下水的利用比例，同时降低了海水的利用比例；
而陆生植物除了外来种马缨丹和簕仔树（Mimosa sepiaria）外，本地种黄槿





花米草茎水的δ18O 值都呈现出显著的季节差异，且都表现为 3 月份显著高于 9
月份。上游和下游陆生植物马缨丹茎水的δ18O 值也呈现出显著的季节变化，表















    6、红树植物的光合同化速率、胞间 CO2 浓度、气孔导度、蒸腾速率显著高



































Coastal wetland ecosystems occur at the interface of land and sea, where plants 
are not only affected by tidal water cycle, but their growth environment is 
characterized by high space heterogeneity and time variability of hydrological 
conditions. Although coastal plants are flooded frequently by tidal water, moisture is a 
limiting factor for their growth due to the limitations of oxygen supply and high salt, i. 
e. they are under the physiological water stress. Therefore, water is an important 
factor for determining the distribution and growth of coastal plants.  
Due to tidal flooding and salinity gradient effects of environmental factors, coastal 
plants often show zonal distribution pattern from sea to land, as well as the 
distribution of along river, implying that coastal plants may adjust their water 
relations in response to salinity gradient. Spartina alterniflora, Sonneratia apetala and 
Lantana camara have invaded coastal wetland ecosystems in south China. Invasive 
exotic species have been shown to alter soil conditions, hydrology and species 
diversity, significantly altering the structure and function of native communities. How 
water use patterns of coastal plants in different environmental gradients and under the 
influence of alien species changes has become our concerns, studying plant water use 
patterns using stable isotope techniques can provide underlying mechanisms for the 
various distribution patterns of plants along the coastling.  
In this study, I applied stable isotope techniques and other ecophysiological 
measurements to investigate water use patterns of coastal plants at different distances 
from the seashore and at different location along a river, as well as native species and 
exotic species of water use patterns and their seasonal dynamic change, try to explain 
the exotic species of the dominant reasons for growth in the coastal wetlands, and 
comparative studies of photosynthetic characteristics and water use strategies of 
coastal shelterbelt plant species. The main results are listed as follows: 















differences among different locations from the shore (0 m, 100 m and 200 m), which 
also indicated a large proportion of groundwater and rainwater using, and only a small 
part of the seawater. The δ18O values of stem water of Aegiceras corniculatum were 
not significant differences between the location at offshore 0 m and at 100 m, which 
were significantly higher than those at the location of 200 m. The δ18O values of stem 
water of K. obovata and A. corniculatum of the same distance off from the shore are 
not significant differences except at 100 m offshore, at which the δ18O values of stem 
water of A. corniculatum significant higher than K. obovata. The foliar δ13C values of 
K. obovata (or A. corniculatum) are no significant differences in different distance off 
from the shore, indicate that the water use efficiency (WUE) of K. obovata (or A. 
corniculatum) is not significant differences in different distance off from the shore. 
The foliar δ13C values of K. obovata is higher than which of A. corniculatum in the 
same offshore distance of three point (0 m, 100 m and 200 m), indicate that the WUE 
of K. obovata is higher than that of A. corniculatum under the same environmental 
conditions. 
(2) Terrestrial plant use groundwater for the only water sources, and the 
mangrove plants (K. obovata, Avicennia marina and A. corniculatum) in addition to 
the use of most of the groundwater, but also part of the rainwater and seawater, while 
Phragmites australis of the saltmarsh plant all use of groundwater, without using 
seawater and rainwater, but the saltmarsh plant of Spartina alterniflora, Cyperus 
malaccensis Lam.var.brevifolius and Paspalum distichum use mixed water of 
groundwater, rainwater and seawater. The foliar δ13C values of the saltmarsh plants 
was significantly higher than that of terrestrial plants and mangrove plants, and the 
foliar δ13C values between terrestrial plants and mangrove plants was no significant 
differences, indicating that the water use efficiency of saltmarsh plant higher than that 
of terrestrial plants and mangrove plants.  
(3) The soil salinity is positively related to the δ18O values of the stem water of K. 
obovata and S. alterniflora, indicates that the water source of plant use is strongly 
influenced by environmental factors such as soil salinity, the proportion of seawater 















While the δ18O values of the stem water of K. obovata and S. alterniflora was 
negatively correlated with the soil water content, indicates that with the increase of 
soil moisture, the δ18O values of the stem water of plant decreased, and the proportion 
of fresh water plant use increased. The stem water δ18O values of saltmarsh plant S. 
alterniflora are significantly higher than that of K. obovata and L. camara in the three 
study sites. In addition to the upstream, The stem water δ18O values of K. obovata is 
higher than that of L. camara in midstream and downstream. In the present study, we 
found that the foliar proline contents of S. alterniflora significant difference in three 
locations (downstream＞midstream＞upstream), while the foliar proline contents of K. 
obovata in upstream is differences significant to which in midstream and downstream, 
and the difference was not significant between midstream and downstream. The foliar 
proline contents of K. obovata is negative relation to its foliar δ13C, while the foliar 
proline contents of S. alterniflora has little relation to its foliar δ13C. We also found 
there is a positive correlation between the foliar proline contents of K. obovata and its 
stem water δ18O values, and a negative correlation in S. alterniflora. 
(4) The seasonal change from March to September, exotic plant S. alterniflora 
and L. camara have increased the proportion of groundwater use (up to take full 
advantage of groundwater), reduce the proportion of the use of seawater, and the 
native saltmarsh plant C. malaccensis Lam.var.brevifolius improve the proportion of 
groundwater use, reduce the use of proportion to the seawater, the native terrestrial 
plant Clerodendrum inerme from the full use of groundwater changes to the use of 
94.5 percent of the groundwater. Either March or September, the foliar δ13C values of 
native plant higher than that of exotic plants, for example, the foliar δ13C values of C. 
malaccensis Lam.var.brevifolius is higher than S. alterniflora, and Clerodendrum 
inerme is greater than L. camara, indicating that water use efficiency of native plant is 
greater than alien species. Seasonal changes from March to September, the water 
sources of different mangrove species and its proportion is very different, for example, 
K. obovata improve the proportion of groundwater use and reduce the proportion of 
seawater use, from the use of 49% groundwater, 20% seawater and 31% of the rain 
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